Premalignant alterations in rat colonic N1-acetylspermidine levels induced by 1,2-dimethylhydrazine: effects of a high corn oil dietary regimen.
Recently, our laboratory has demonstrated that elevations in the levels of N1-acetylspermidine could be detected in the colonic mucosa of rats after administration of 1,2-dimethylhydrazine for 15 weeks, i.e., before the development of colon tumors. Since prior studies have indicated that diets high in fat, particularly unsaturated fat, promote the development of dimethylhydrazine-induced tumors, it was of interest to examine the effect of a corn oil dietary regimen (20% by weight) on colonic N1-acetylspermidine levels in this model of colonic adenocarcinoma. Four groups of rats were used in these studies: chow, chow + carcinogen, corn oil and corn oil + carcinogen. The carcinogen groups received weekly s.c. injections of 1,2-dimethylhydrazine (20 mg/kg body wt) for 15 weeks, while the control groups received diluent. 1 week after the last injection, animals from each group were killed, and their proximal and distal colons were resected, examined and compared with respect to polyamine levels, including N1-acetylspermidine, as well as the activities of ornithine decarboxylase, spermidine N1-acetyltransferase, and polyamine oxidase. In view of previous studies which suggested that N1-acetylspermidine levels may be elevated in the urine of patients with various malignancies, it was also of interest to examine and compare the urinary levels of this acetylated polyamine in animals from each group. The results of these experiments demonstrated that: (1) the levels of N1-acetylspermidine in the distal colonic segment were found to be increased approx. 25 and 80% in the chow + carcinogen and corn oil + carcinogen groups, respectively, compared to their control counterparts; (2) the activities of spermidine N1-acetyltransferase in the distal colonic segments of chow + carcinogen and corn oil + carcinogen animals were increased 1.5- and 2-fold, respectively, compared to control values; (3) dimethylhydrazine administration did not affect the levels of this acetylated polyamine or spermidine N1-acetyltransferase activities in the proximal colon, but, in general, did increase the levels of putrescine and spermidine as well as ornithine decarboxylase activities in both colonic segments of animals fed chow or corn oil diets; and (4) elevated urinary levels of N1-acetylspermidine did not appear to be a reliable 'premalignant' marker in this experimental model of colonic adenocarcinoma.